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54) INTERNAL COMBUSTION ENGINE ROTATION STARTING DEVICE 

)7)Abstract: 

ROBLEM TO BE SOLVED: To provide an internal combustion engine 
>tation starting device capable of facilitating the rotation start of an 
iternal combustion engine stopping its rotation. 
OLUTION: A crankshaft is rotated to the normal rotation side in the 
litial stage of the rotation start of the crankshaft by driving a motor 
enerator(M/G), and when the rotation of the crankshaft is stopped by 
^e normal rotation, reverse rotation is carried out by a portion of preset 
averse rotation angular width (80° ) (S810-S860). Thereby, the pressure 
i a cylinder is lowered, and the crankshaft can be maximumly reversely 
stated until immediately before an intake valve is opened. Accordingly, 
'hen the crankshaft is then rotated again to the normal rotation side by 
ie normal rotation drive of the M/G (S880), the pressure in the cylinder 
; set lower than that in the last time, and inertia torque is set sufficient, 
hereby, the purpose can be accomplished and the starting performance 
f the engine can be improved. 
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NOTICES * 

pan Patent Office is not responsible for any 
mages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



.AIMS 



:iaim(s)] 

Uaim 1] Internal combustion engine rotation start equipment which is characterized by providing the following and 
hich makes rotation of the crankshaft of an internal combustion engine start by the drive of a rotation output means. 
Drmal rotation driving means which rotate a crankshaft to a normal rotation side by the drive of the aforementioned 
tation output means at the time of the rotation start of a crankshaft. The inversion driving means which rotate a 
ankshaft to an inversion side until just before the inlet valve in the cylinder which is just before a compression stroke 
p dead center at the time of this halt opens, when rotation of the crankshaft by the side of normal rotation by the 
brementioned normal rotation driving means stops, and the re-normal rotation driving means which re-rotate a 
ankshaft to a normal rotation side by the drive of the aforementioned rotation output means after rotation of the 
ankshaft by the side of the inversion by the aforementioned inversion driving means. 
llaim 2] It is internal combustion engine rotation start equipment characterized by rotating a crankshaft to an 
version side until just before the inlet valve in the cylinder which is just before a compression stroke top dead center 
the time of this halt opens, when rotation of the crankshaft by the side of normal rotation by the aforementioned 
>rmal rotation driving means and the aforementioned re-normal rotation driving means stops the aforementioned 
version driving means in composition according to claim 1. 

"laim 3] Internal combustion engine rotation start equipment characterized by providing the following. Rotation by 
e side of the inversion of the crankshaft according to the aforementioned inversion driving means in addition to 
miposition according to claim 2. A rotation output change means change to rotation of the crankshaft only by rotation 
r the crankshaft by the drive of the aforementioned rotation output means and the drive of the 2nd rotation output 
eans, or the drive of the 2nd rotation output means, and perform rotation of an internal combustion engine when 
»tation of an internal combustion engine does not begin after the re-rotation by the side of normal rotation of the 
ankshaft by the aforementioned re-normal rotation driving means was repeated the number of criteria times, 
^laim 4] It is internal combustion engine rotation start equipment which the aforementioned rotation output means is a 
lOtor generator arranged in the outside in the driving force transfer system to an internal combustion engine empty- 
chicle ring in composition according to claim 3, and is characterized by the rotation output means of the above 2nd 
sing a starter. 

Zlaim 5] Claims 1 -4 are internal combustion engine rotation start equipment characterized by being started in the 
)mposition of a publication for automatic starting of an internal combustion engine when automatic starting 
editions are satisfied after automatic stay of an internal combustion engine either. 

^laim 6] Claims 1-5 are internal combustion engine rotation start equipment characterized by to rotate a crankshaft to 
i inversion side until just before the inlet valve in the cylinder which is just before a compression stroke top dead 
enter at the time of the aforementioned halt opens either by reversing a part for the angle width of face beforehand 
sfined from the crank-angle phase to which the rotation by the side of normal rotation of a crankshaft stopped the 
forementioned inversion driving means in the composition of a publication, and a crankshaft. 
Dlaim 7] Claims 1-5 are internal combustion engine rotation start equipment characterized by to rotate the 
forementioned crankshaft to an inversion side until just before the inlet valve in the cylinder which is just before a 
impression stroke top dead center at the time of the aforementioned halt opens either by reversing the time and the 
rankshaft which were beforehand defined from the crank -angle phase to which the rotation by the side of normal 
station of a crankshaft stopped the aforementioned inversion driving means in the composition of a publication. 
I!Iaim 8] Claims 1-7 are internal combustion engine rotation start equipment characterized by the aforementioned 
lversion driving means performing rotation by the side of the inversion of a crankshaft by the drive of the 
forementioned rotation output means in the composition of a publication either. 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
001] 

Tie technical field to which invention belongs] this invention relates to the internal combustion engine rotation start 
[uipment which makes the rotation of the crankshaft of an internal combustion engine which is carrying out a rotation 
dt start. 
002] 

)escription of the Prior Art] At the time of starting of an internal combustion engine, the crankshaft of an internal 
unbustion engine rotates by the drive of rotation output meanses, such as a starter. At this time, the compression 
essure of the cylinder which is in a compression stroke especially with the friction of an internal combustion engine 
ts as rotational resistance force. When this rotational resistance force becomes excessive, rotation of an internal 
unbustion engine may stop just before the top dead center of the cylinder in a compression stroke, and poor starting 
ay be produced. In the time between **, since the rise of a compression pressure is large, it is especially easy to 
oduce poor starting. 

003] In order to cancel such poor starting, when rotation of an internal combustion engine stops at the time of 
arting, the technology (JP,3-3969,A) of performing the intermittence or normal rotation inversion of the torque of the 
>rmal rotation direction by the rotation output means is indicated. With this technology, by performing intermittence 
normal rotation inversion of the torque of the normal rotation direction, while missing the pressure in a cylinder at 
e time of torque **, it changes into dynamical friction from the static friction, and frictional force is reduced, and 
ertia torque is produced, and suppose that starting can be made easy. 

004] The technology (JP,7-71350,A) of expecting an effect which was mentioned above is indicated by reversing an 
ternal combustion engine by the drive of a rotation output means from the beginning of starting, and performing 
>rmal rotation after that in addition to this. 
005] 

'roblem(s) to be Solved by the Invention] However, with the former conventional technology, it is only performing 
termittence or normal rotation inversion of the torque of the normal rotation direction, and is not taking into 
msideration about the attainment phase of the crankshaft by inversion. For this reason, the phase of a crankshaft may 
turn too much, the inlet valve of the cylinder which is in a compression stroke at the time of a rotation start may be 
>ened, and the inside of a cylinder may serve as atmospheric pressure. If the next normal rotation is performed in 
ich the state, conversely, a compression pressure will increase and the rotational resistance force will become much 
ore excessive from the time of the first normal rotation. For this reason, possibility of stopping again at the time of 
tation increases. Moreover, when the phase of a crankshaft has not fully returned by inversion and it rotates normally 
;ain, acting [ of inertia torque with a flywheel etc. ] becomes inadequate. For this reason, there is a possibility of 
irrying out a rotation halt, without the ability countering the rotational resistance at the time of compression even if 
e pressure in a cylinder is declining a little. 

'006] Moreover, with the latter conventional technology, the inversion is performed from the beginning. However, 
nee the pressure in a cylinder is atmospheric pressure in the inversion from this beginning, there is no effect which 
isses a pressure to the exterior out of a cylinder. And in case it changes from the first inversion to normal rotation, 
hen the piston ring comes floating by piston ring Mizouchi, atmospheric pressure is introduced in the cylinder which 
low voltage from atmospheric pressure, and the pressure in a cylinder is kept as a conversely excessive thing by 
ibsequent compression. Therefore, a compression pressure increases rather than the case where it rotates normally 
om the beginning, the rotational resistance force becomes much more excessive, and a possibility of carrying out a 
•tation halt increases. 

>007] Moreover, with the latter conventional technology, inversion angle width of face is set up very small with pi/4 
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5 degrees). However, at the time of the first inversion, since the phase of a crankshaft is unknown, even if it is the 
version of such few angle width of face, there is a possibility of producing valve opening of an inlet valve, 
onversely, when it is in the state which an inlet valve does not open, inertia torque sufficient in the inversion of such 
w angle width of face is not acquired, but there is fear of a rotation halt too. 

>008] thus, it is hard to say that a possibility that the rotation start of an internal combustion engine may become 
fficult is high, and improvement in startability has fully been made in technology since both ** this invention aims at 
5er of the internal combustion engine rotation start equipment which can perform the rotation start of an internal 
>mbustion engine which is carrying out a rotation halt with an easy thing. 
1009] 

✓leans for Solving the Problem] Hereafter, the means and its operation effect for attaining the above-mentioned 
arpose are indicated. Internal combustion engine rotation start equipment according to claim 1 is internal combustion 
lgine rotation start equipment which makes rotation of the crankshaft of an internal combustion engine start by the 
ive of a rotation output means. The normal rotation driving means which rotate a crankshaft to a normal rotation side 
/ the drive of the aforementioned rotation output means at the time of the rotation start of a crankshaft, When rotation 
F the crankshaft by the side of normal rotation by the aforementioned normal rotation driving means stops, until just 
rfbre the inlet valve in the cylinder which is just before a compression stroke top dead center at the time of this halt 
Dens It is characterized by having the inversion driving means which rotate a crankshaft to an inversion side, and the 
5-normal rotation driving means which re-rotate a crankshaft to a normal rotation side by the drive of the 
brementioned rotation output means after rotation of the crankshaft by the side of the inversion by the 
x>rementioned inversion driving means. 

)010] Normal rotation driving means are rotating the crankshaft to the normal rotation side by the drive of a rotation 
atput means at the beginning at the time of the rotation start of a crankshaft. If a rotation start is carried out by normal 
>tation made by this beginning, a rotation start will be attained quickly. 

)01 1] On the other hand, when rotation of the crankshaft by the side of normal rotation by normal rotation driving 
leans stops, until just before the inlet valve in the cylinder which has inversion driving means just before a 
Dmpression stroke top dead center at the time of a halt opens, a crankshaft is rotated to an inversion side. By this 
[version, since the piston ring can be floated by piston ring Mizouchi at the time of an inversion start, the pressure in 
le cylinder which became just before the compression stroke top dead center at the time of a halt can be extracted and 
educed to the exterior. 

)012] By the way, when rotation of a crankshaft stops by the normal rotation first performed in normal rotation 
riving means, it is shown that this halt phase is a phase stopped in response to rotational resistance by the compression 
ressure, and is a phase to which a certain cylinder exists in the state in front of a compression stroke top dead center, 
or this reason, in the cylinder in front of a compression stroke top dead center, inversion angle width of face until just 
efore an inlet valve opens from this halt phase is decided naturally. Therefore, it becomes possible to make it reverse, 
ntil just before the inlet valve in the cylinder which is [ only reversing a part for this inversion angle width of face 
id ], and corresponds from a halt phase opens of inversion driving means. That is, the maximum crankshaft can be 
jversed and atmospheric pressure is not introduced into the cylinder which moreover corresponds from an inlet valve. 
)013] In this way, next, when re-normal rotation driving means re-rotate a crankshaft to a normal rotation side by the 
rive of a rotation output means, even if the pressure in the corresponding cylinder becomes just before a compression 
roke top dead center again, it is lower than last time. And since it is the re-normal rotation until just before an inlet 
alve opens, after reversing, sufficient inertia torque is generated. And since it is dynamical friction, frictional force is 
Iso small. 

)014] The rotation start of an internal combustion engine which is carrying out a rotation halt by this can be 
erformed with an easy thing. With internal combustion engine rotation start equipment according to claim 2, the 
forementioned inversion driving means are characterized by rotating a crankshaft to an inversion side, until just before 
le inlet valve in the cylinder which is just before a compression stroke top dead center at the time of this halt opens, 
rtien rotation of the crankshaft by the side of normal rotation by the aforementioned normal rotation driving means 
nd the aforementioned re-normal rotation driving means stops in composition according to claim 1. 
301 5] Inversion driving means are rotating the crankshaft to the inversion side, until just before the inlet valve in the 
ylinder which is just before a compression stroke top dead center at the time of this halt opens, not only when rotation 
f the crankshaft by the side of normal rotation by normal rotation driving means stops, but when rotation of the 
rankshaft by the side of normal rotation by re-normal rotation driving means stops. 

3016] A rotation start can be performed with a much more positive thing by the operation which should have been 
tated by making it reverse again by this at the claim 1 when a rotation start was not able to be carried out by re-normal 
Dtation driving means, either. 
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>0171 With internal combustion engine rotation start equipment according to claim 3, in composition according to 
aim 2 in addition the rotation by the side of the inversion of the crankshaft by the aforementioned inversion driving 
ceans When rotation of an internal combustion engine does not begin after the re-rotation by fee side of normal 
•tatio'n of the crankshaft by the aforementioned re-normal rotation driving means was repeated the number of criteria 
tnes It carries out having had a rotation output change means to have changed to rotation of the crankshaft only by 
>tation of the crankshaft by the drive of the aforementioned rotation output means and the drive of the 2nd rotation 
atput means or the drive of the 2nd rotation output means, and to perform rotation of an internal combustion engine as 

)0181 Thus are normal rotation by normal rotation driving means, next after number-of-times execution of criteria of 
ie rotation by the side of the inversion of the crankshaft by inversion driving means and the re-rotation by the side ot 
irmal rotation of the crankshaft by re-normal rotation driving means is carried out, it also sets. When rotation ot an 
iternal combustion engine does not begin, the rotation output change means is changed to rotation of the crankshaft 
dlv bv rotation of the crankshaft by the drive of a rotation output means and the drive of the 2nd rotation output 
ie ans or the drive of the 2nd rotation output means. By this, when a rotation halt is carried out also by norma rotation 
riving means, inversion driving means, and re-normal rotation driving means, the rotation start of the internal 
>mbustion engine should be carried out certainly. 

>0191 With internal combustion engine rotation start equipment according to claim 4, in composition according to 
aim 3 the aforementioned rotation output means is a motor generator arranged in the outside in the driving lorce 
ansfer system to an internal combustion engine empty-vehicle ring, and the rotation output means of the above 2nd is 
laracterized by being a starter. . . 

>0201 Thus, normal rotation driving means, inversion driving means, and re-normal rotation driving means rotate an 
rternal combustion engine, using a motor generator as a rotation output means. In drive control of this motor 
merator when an internal combustion engine does not start rotation, a rotation output change means is changed to the 
nation by the motor generator and the starter as 2nd rotation output means, or rotation only by the starter 
>021] When rotation of an internal combustion engine does not begin by the drive of a motor generator, either, 
>tation of an internal combustion engine can be made to start certainly by this 

)0221 internal combustion engine rotation start equipment according to claim 5 - either of the claims 1-4 - in the 
imposition of a publication, when automatic starting conditions are satisfied after automatic stay of an internal 
imbustion engine, it is characterized by being started for automatic starting of an internal combustion engine 
)0231 This internal combustion engine rotation start equipment may be made to be started for automatic starting of an 
.ternal combustion engine. Automatic starting is starting which an operator does not mean. Therefore, since rotation 
fan internal combustion engine can be made to start easily as mentioned above, improvement in sufficient startability 
attained and sense of incongruity is not given to an operator at the time of automatic starting. 
)0241 internal combustion engine rotation start equipment according to claim 6 -- either of the claims 1-5 - m the 
imposition of a publication, the aforementioned inversion driving means are characterized by to rotate a crankshaft to 
i inversion side, until just before the inlet valve in the cylinder which is just before a compression stroke top dead 
*nter at the time of the aforementioned halt opens by reversing a part for the angle width of face beforehand defined 
om the crank-angle phase which the rotation by the side of normal rotation of a crankshaft stopped, and a crankshaft 
)0251 Since the halt phase in front of a compression stroke top dead center is in the range of simultaneously regularity 
i the cylinder which is just before a compression stroke top dead center at the time of a halt as the aforementioned 
[aim 1 described, inversion angle width of face until just before an inlet valve opens from this halt phase is decided 
aturally Therefore, it becomes possible to make it reverse, until just before the inlet valve in the cylinder which is 
only reversing a part for the angle width efface defined beforehand and ], and corresponds from a halt phase opens of 
iversion driving means. , . , ^ . 

)026] internal combustion engine rotation start equipment according to claim 7 - either of the claims 1 -5 ~ in the 
imposition of a publication, the aforementioned inversion driving means are characterized by to rotate the 
forementioned crankshaft to an inversion side, until just before the inlet valve in the cylinder which is just before a 
impression stroke top dead center at the time of the aforementioned halt opens by reversing the time and the 
rankshaft which defined beforehand from the crank-angle phase which the rotation by the side of normal rotation ot a 

)Sfln ft addm P ot a part for required angle width efface can be reversed also by the turnover time by the side of an 
iversion besides reversing a crankshaft, until just before an inlet valve opens by detecting inversion angle width of 

)0281With internal combustion engine rotation start equipment according to claim 8, the aforementioned inversion 
riving means are characterized by performing rotation by the side of the inversion of a crankshaft by the drive of the 
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brementioned rotation output means in any of claims 1-7, or the composition of a publication. 
>029] In addition, although you may make it reverse until just before the inlet valve of the cylinder which corresponds 
st before this using the torque of the inversion direction by the compression pressure produced by normal rotation 
hich normal rotation driving means performed opens, the drive of a rotation output means may perform rotation by 
e side of the inversion of the crankshaft by inversion driving means in this way. 

030] Thus, it can be made to reverse by using the driving force of a rotation output means positively, until just before 
e inlet valve of the cylinder which quickly and certainly corresponds opens. Thus, since it has reversed positively 
ith the driving force of a rotation output means, the piston ring can be certainly floated by piston ring Mizouchi at the 
ne of an inversion start, and the pressure in the corresponding cylinder can fully be extracted. 
03 1] Furthermore, since inversion speed is stabilized when reversing a part for angle width of face required for a 
ankshaft by the turnover time by the side of an inversion like the aforementioned claim 7, a much more exact phase 
>sition can be made to reverse a crankshaft. 

032] _ , . 

Embodiments of the Invention] [Form 1 of operation] drawing 1 is the system configuration view of the internal 
tmbustion engine for vehicles with which invention mentioned above was applied, and its control unit. Here, the 
isoline formula engine (an "engine" is called hereafter) 2 is used as an internal combustion engine. 
033] the output of an engine 2 is outputted to the output-shaft 6a side through a torque converter 4 and an automatic 
insmission (automatic-transmission: - "ATT" is called below) 6 from crankshaft 2a of an engine 2, and, finally is 
insmitted to a wheel Furthermore, apart from the driving force transfer system to such an engine 2 empty-vehicle 
ig, the output of an engine 2 is transmitted to a belt 14 through the pulley 10 connected to crankshaft 2a. And another 
llleys 16 and 18 rotate by the output transmitted with this belt 14. In addition, the pulley 10 is equipped with 
ectromagnetic-clutch 10a, on-(connection)-off (interception) is carried out if needed, and it makes it switchable 
insfer and un-transmitting between a pulley 10 and crankshaft 2a. [ of an output ] 

034] The axis of rotation of auxiliary machinery 22 is connected with a pulley 16 among the above-mentioned 
illeys 16 and 18, and the drive is made possible by the turning effort transmitted from a belt 14. As auxiliary 
achinery 22, the compressor for air-conditioners, a power-steering pump, the water pump for engine coolant, etc. 
^respond, for example. In addition, although drawing 1 shows as one auxiliary machinery 22, one or more, such as a 
.mpressor for air-conditioners, a power-steering pump, and a water pump for engine coolant, exist in fact, and a belt 
I is interlocked with and it is made to rotate by having a pulley, respectively. With the form 1 of this operation, the 
•mpressor for air-conditioners, the power-steering pump, and the water pump for engine coolant shall be prepared as 

ixiliary machinery 22. . ... 

035] Moreover, the motor generator ("M/G" is called hereafter) 26 is being interlocked with the belt 14 with the 
dley 18. This M/G26 is functioning as a generator if needed ("power generation mode" or "regeneration mode" being 
lied below), and changes into electrical energy the turning effort from crankshaft 2a transmitted through a pulley 18. 
rthermore, on the other hand, M/G26 has crankshaft 2a of an engine 2, and auxiliary machinery 22 by the belt 14 
rough a pulley 1 8 by functioning as a motor if needed ("drive mode" being called below) - it is -- both are rotated 
036] Here, M/G26 is electrically connected to the inverter 28. In making M/G26 into power generation mode or 
generation mode, it changes an inverter 28 by switching so that electrical energy may be charged from M/G26 to the 
ttery 34 for low voltage power supplies (here 12 V) through DC to DC converter 32 as opposed to the battery 30 for 
gh voltage power supplies (here 36 V), and it may become a power supply to an ignition system, meter, or each ECU 
d others further. 

037] In making M/G26 into "drive mode", an inverter 28 is supplying power to M/G26 from the battery 30 tor high 
.ltage power supplies which is a power source, drives M/G26, and rotates crankshaft 2a by rotation of auxiliary 
achinery 22, and the case through a pulley 1 8 and a belt 14 at the time of automatic stay or vehicles start at the time 
automatic starting at the time of an engine shutdown. In addition, an inverter 28 is adjusting supply of the electrical 
ergy from the battery 30 for high voltage power supplies, and can adjust the rotational frequency of M/G26. 
038] In addition, the starter 36 is formed for engine starting at the time between the colds. Power is supplied to a 
irter 36 from the battery 34 for low voltage power supplies, it rotates a ring gear, and starts an engine 2. 
039] The electric hydraulic pump 38 to which power is supplied is formed in A/T6 from the battery 34 for low 
.ltage power supplies, and the hydraulic oil is supplied to the oil-pressure-control section of the A/T6 interior. By the 
ntrol valve of oil-pressure-control circles, this hydraulic oil adjusted the operating state of the clutch of the A/T6 
terior a brake, and an one-way clutch, and has changed the shift state if needed. 

040] Although the modal control of the change of turning on and off of electromagnetic-clutch 10a mentioned above, 
/G26 and an inverter 28 and a starter 36 are not controlled in addition illustrated, the amount control of 
cumulation of electricity to batteries 30 and 34 is performed by the eco run ECU 40. Moreover, drive turning on and 
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ff of the auxiliary machinery 22 except a water pump, drive control of the electric hydraulic pump 38, gear change 
)ntrol of A/T6, fuel-injection control by the fuel injection valve (a suction-port injection type or cylinder-injection-of- 
lel type) 42, opening control of the throttle valve 46 by the electrical motor 44, and other engine control are 
?rformed with an engine ECU 48. Moreover, in addition to this, automatic control of the brake of each wheel is also 
^rformed by forming VSC(vehicle stability control)-ECU50. 

1041] In addition, the eco run ECU 40 has detected the starting existence of the eco-run system by the operator, and 
her data from the rotational frequency of the axis of rotation of the rotational frequency sensor built in M/G26 to 
[/G26, and the eco-run switch. An engine ECU 48 From the coolant temperature sensor to moreover, engine-cooling- 
ater ** THW The accelerator opening ACCP from the treading-in existence state of an idle switch to an accelerator 
jdal, and an accelerator opening sensor From the steering angle theta and vehicle speed sensor of a rudder angle 
insor to a steering to the vehicle speed SPD Shift-position SHFT from the throttle opening TA and the shift-position 
;nsor from a throttle opening sensor, The data of a crank angle, the on-off operation existence from an airconditioning 
vitch, and others are detected for engine control etc. from the inhalation-of-air top dead center of a cylinder 
stinction sensor to a specific cylinder, engine-speed NE from an engine speed sensor, the cylinder distinction sensor, 
id the engine speed sensor. Moreover, the data of the treading-in existence state of a brake pedal and others are 
jtected from the brake switch also about VSC-ECU50 for braking control etc. 

)042] In addition, each [ these ] ECUs 40, 48, and 50 are constituted considering the microcomputer as a center, 
jrform data processing which needs CPU according to the program currently written in internal ROM, and are 
jrforming various control based on the result of an operation. It is possible like these data-processing results and the 
>ove-mentioned for the data communication of the detected data to have become possible mutually between ECUs 40 
id 48 and 50, to exchange data if needed, to interlock mutually, and to perform control. 

i043] Next, the control processing performed by the eco run ECU 40 is explained. Among the control explained 
slow, automatic-stay processing and automatic starting processing are performed, when an operator turns on an eco- 
in switch. 

>044] Automatic-stay processing is shown in the flow chart of drawing 2 . This processing is processing performed 
peatedly a short-time period. In addition, the step in the flow chart corresponding to each content of processing is 
^pressed with "S-." 

>045] A start of this automatic-stay processing reads the operational status forjudging automatic-stay execution first 
11 10). For example, the vehicle speed SPD detected from the treading-in existence of the accelerator pedal detected 
om engine-cooling- water ** THW detected from a coolant temperature sensor and an idle switch, the amount of 
^cumulation of electricity of batteries 30 and 34, the treading-in existence of the brake pedal detected from a brake 
vitch, and a vehicle speed sensor is read into the working area of RAM of the eco-run ECU40 interior. 
>046] Next, it is judged whether automatic-stay conditions were satisfied from such operational status (SI 20). For 
sample, the state which the (1) engine 2 is after warming up, and has not been overheated (engine-cooling- water ** 
HW is lower than a water temperature upper limit) And the state where (2) accelerator pedals higher than a water 
mperature lower limit are not stepped on (an idle switch turns on), (3) The state where the amount of accumulation of 
ectricity of batteries 30 and 34 exists in respectively required level, (4) When condition [ of being in the state (a 
ake switch turning on) of getting into the brake pedal, and the state (the vehicle speed SPD being / km / 0 //h ]) which 
) vehicles have stopped / (1) - (5) is satisfied altogether, it judges with automatic-stay conditions having been 
itisfied. 

•047] as automatic-stay conditions being abortive when at least one of the above-mentioned condition (1) - (5) is not 
itisfied — (-- SI 20 -- "NO - " -) - this processing is once ended On the other hand, when the operator stopped 
shicles at the crossing etc., and automatic-stay conditions are satisfied, M/G control processing is suspended by (SI 20 
the time of "YES") and a run (SI 30). M/G control processing is processing by which execution is started by the 
ltomatic starting processing ( drawing 3 ) mentioned later at the time of this run. Specifically, M/G control processing 
processing which usually makes M/G26 power generation mode at the time of a run, makes M/G26 regeneration 
ode at the time of a fuel cut at the time of a vehicles slowdown, collects run energy or assists rotation of an engine 2 
imediately after returning from a fuel cut at the time of a run. 

)048] Next, engine shutdown processing is performed (SI 40). That is, by making directions of a fuel cut from an eco 
in ECU 40 to an engine ECU 48, the fuel injection of a fuel injection valve 42 is suspended, and a throttle valve 46 is 
irther made into a close-by-pass-bulb-completely state. Combustion by the engine combustion chamber stops by this, 
id operation of an engine 2 stops. 

i049] Next, execution of M/G drive processing is set up at the time of an engine shutdown (SI 50). M/G drive 
ocessing is processing which carries out the roll control of the crankshaft 2a by M/G26 after the shutdown of an 
lgine 2, and secures vibration of an engine 2 and vehicles and a brake booster pressure at the time of this engine 
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mtdown. In this way, this processing is once ended. 

)050] Next, automatic starting processing is shown in the flow chart of drawing 3 . This processing is processing 
srformed repeatedly a short-time period. A start of this automatic starting processing reads the operational status for 
idging automatic starting execution first (S410). the data read at Step SI 10 of automatic-stay processing ( drawing 2 ) 
sre, for example — the same — a state, the vehicle speed SPD, etc. of engine-cooling-water ** THW, the state of an 
lie switch, the amount of accumulation of electricity of batteries 30 and 34, and a brake switch are read into the 
orking area of RAM 

)051] Next, it is judged whether automatic starting conditions were satisfied from such operational status (S420). For 
sample, under a condition that it is in the engine shutdown state by automatic-stay processing (1) State which an 
igine 2 is after warming up, and has not been overheated (engine-cooling- water ** THW is lower than a water 
nmperature upper limit) And the state where (2) accelerator pedals higher than a water temperature lower limit are not 
epped on (an idle switch turns on), (3) The state which has the amount of accumulation of electricity of batteries 30 
id 34 in respectively required level, (4) When at least one of condition [ of being in the state (a brake switch turning 
ti) of getting into the brake pedal, and the state (the vehicle speed SPD being 0 km/h) which (5) vehicles have 
opped ] (1) - (5) is not satisfied, it judges with automatic starting conditions having been satisfied. 
)052] as automatic starting conditions being abortive, when it is not in the engine shutdown state by automatic-stay 
rocessing, or when [ even if it is in the engine shutdown state by automatic-stay processing, ] all of above-mentioned 
Dndition (1) - (5) are satisfied — (-- S420 — "NO — " — ) - this processing is once ended 

)053] M/G drive processing is suspended at the time of the engine shutdown mentioned above noting that automatic 
:arting conditions are satisfied (it is "YES" at S420), when at least one of the above-mentioned condition (1) - (5) is no 
>nger satisfied in the engine shutdown state by automatic-stay processing (S430). And execution of M/G control 
rocessing is set up at the time of the run which is mentioned later and which was mentioned [ which was mentioned 
oovc and M/G-drive-start-starting-processed ( drawing 4 ) ] above (S440), and this processing is once ended. 
)054] Next, M/G drive start starting processing is shown in the flow chart of drawing 4 . This processing is processing 
hich is started by execution of the aforementioned step S440 and is performed repeatedly a short-time period. 
)055] A start of M/G drive start starting processing performs the directions which forbid air-conditioner-on to an 
igine ECU 48 first (S510). When the air-conditioner is turned on by this, an engine ECU 48 stops the drive of an air- 
Dnditioner. Therefore, the load produced in M/G26 at the time of start starting can be made to mitigate. 
)056] Next, electromagnetic-clutch 10a is made into an ON state (S520), and let M/G26 be drive mode (S530). And it 
idges whether engine rotation began (S540). At this time, since M/G26 is set as drive mode, and asks and comes out 
i just before and the engine 2 is not rotating from a certain thing (it is "NO" at S540), next, engine rotation start 
rocessing is performed (S550). 

)057] The detail of this engine rotation start processing is shown in the flow chart of drawing 5 . A start of this 
rocessing judges first whether it is the first engine rotation start processing at the time of this engine starting (S610). 
ince it is the first processing (it is "YES" at S610), Mode A is set up as rotation drive mode of M/G26 (S620). 
)058] And it is judged whether next, rotation drive mode is set as Mode A (S630). Since it is set as Mode A as set up 
t Step S620 at first here, drive control is made so that "YES") and M/G26 may rotate normally by (S630 (S640). Next, 
is judged whether the conventional time Ta has passed since the start of a normal rotation drive of M/G26 (S650). If 
le conventional time Ta has not passed (it is "NO" at S650), this processing is once ended. 
)059] With the following control period, since it is not the first engine rotation start processing at the time of this 
ngine starting (it is "NO" at S610), next, the judgment of Step S630 is made. Here, since it is Mode A (it is "YES" at 
630), unless the conventional time Ta passes (it is "NO" at S650), the normal rotation drive (S640) of M/G26 is 
jpeated. 

)060] And progress of the conventional time Ta judges whether it is under [ rotation ]****** for the present engine 2 
5660). (it is "YES" at S650) Here, the conventional time Ta overcomes resistance by the compression pressure of the 
ylinder in which atmospheric pressure is introduced at the time of automatic stay, and sufficient time to judge that the 
tigine 2 is rotating by M/G26 is set up. Therefore, rotation of the engine 2 in the time of the conventional time Ta 
assing is judged from the output state of an engine speed sensor, and if there is no output from an engine speed 
snsor, it can be judged that rotation has suspended the engine 2 by the compression pressure. Moreover, if there is an 
utput from an engine speed sensor, it can be judged that the engine 2 was overcome at the compression pressure and 
>tation was started. 

)061] If it is [ engine ] under rotation (it is "YES" at S660), it will be judged as an engine rotation start (S670). 
herefore, the following control period, it is judged with "YES" at Step S540 of M/G drive start starting processing 
drawing 4 ), and processing of Steps S560-S590 is performed so that it may mention later. 
)062] On the other hand, if it is not [ engine / be / it ] under rotation (it is "NO" at S660), i.e., the engine 2 has 
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opped, Mode B will be set as rotation drive mode (S680). Therefore, the following control period, it is judged with 
MO" at Step S610, is judged with "NO" by S630, and, next, it is judged whether it is Mode B (S690). Since it is Mode 
, "YES") and inversion / normal rotation processing are performed by (S690 (S700). 

)063] The detail of inversion / normal rotation processing is shown in the flow chart of drawing 6 . A start of this 
rocessing judges first whether it is the first inversion / normal rotation processing at the time of this engine starting 
>810). Since it is the first processing (it is "YES" at S810), next, inversion mode is set up as hand-of-cut mode of an 
lgine 2 (S820). And Counter C is cleared (S830). 

)064] Next, it is judged for hand-of-cut mode whether it is inversion mode (S840). Since inversion mode is set up at 
rst, the inversion drive of "YES") and M/G26 is carried out by (S840 (S850). Crankshaft 2a of an engine 2 is reversed 
y this. The phase of crankshaft 2a at the time of this inversion start is from the phase stopped without the ability 
vercoming resistance of a compression pressure at the time of the normal rotation drive of M/G26 by Step S640. This 
alt phase exists in a -10-20 degree crank angle field to a compression stroke top dead center. 
>065] And it is judged from the phase of this inversion start whether 80-degree width of face was reversed as angle 
idth of face (S860). If 80-degree width of face is not reversed (it is "NO" at S860), this processing is once ended as it 
. Henceforth, the inversion drive of M/G26 is continued until it is judged with "NO" at Step S810, is judged with 
fES" at StepS840 and the inversion of 80-degree width of face is made (S850). In addition, with the gestalt 1 of this 
Deration, directly, angle-of-rotation width of face of crankshaft 2a was not detected, but it has judged by progress of 
le conventional time (for example, 150msec(s)) corresponding to the inversion of 80-degree width of face. 
1066] And progress of the conventional time corresponding to the inversion of 80-degree width of face, i.e., the 
iversion of 80-degree width of face, sets hand-of-cut mode as normal rotation mode (S870). (it is "YES" at S860) The 
Mowing control period, it is judged with "NO" at Step S810, is judged with "NO" by this at Step S840, and, next, the 
jrmal rotation drive of M/G26 is performed (S880). And it is judged whether the conventional time Tb has passed 
nee the start of a normal rotation drive of this M/G26 (S890). If the conventional time Tb has not passed (it is "NO" 
S890), this processing is once ended. Henceforth, the normal rotation drive of M/G26 continues until the 
mventi'onal time Tb passes since the start of a normal rotation drive (S880). In addition, the conventional time Tb 
ay change length with the value of Counter C mentioned later. For example, you may make the conventional time Tb 
the normal rotation drive of M/G26 of the last moment (C= 2) in Mode B longer than it (0 C= 1) or before. 
•067] If the conventional time Tb passes since the start of a normal rotation drive (it is "YES" at S890), it will be 
dged for the present engine 2 whether it is under [ rotation ] ****** (S900). The conventional time Tb overcomes 
sistance by the compression pressure of a cylinder after the inversion of an engine 2 here, and sufficient time to judge 
at the engine 2 is rotating by M/G26 is set up. Therefore, rotation of the engine 2 in the time of the conventional time 
b passing is judged from the output state of an engine speed sensor, and if there is no output from an engine speed 
rasor, it can be judged that rotation has suspended the engine 2 by the compression pressure. Moreover, if there is an 
ltput 'from an engine speed sensor, it can be judged that the engine 2 was overcome at the compression pressure and 

•tation was started. . . ^,„«,^ 

'068] If it is [ engine ] under rotation (it is "YES" at S900), it will be judged as an engine rotation start (S910). 
Sierefore, the following control period, at Step S540 of M/G drive start starting processing ( drawing 4 ), it is judged 
ith "YES", and processing of Steps S560-S590 is performed so that it may mention later. 
>069] On the other hand, if it is not [ engine / be / it ] under rotation (it is "NO" at S900), i.e., the engine 2 has 
opped, the increment of the counter C will be carried out (S920). Next, it is judged for Counter C whether it is below 
e counter decision value n (S930). The counter decision value n is a value which specifies the number of times of a 
peat of an inversion and normal rotation of the engine 2 by the drive of M/G26, for example, the value of counter 
jcision value n=l -3 is set up. Here, in order to specify the number of times of a repeat of an inversion and normal 
•tation to 3 times, suppose that it is the counter decision value n= 3. - „ , 

'070] If it is C<n (it is "YES" at S930), inversion mode will be set as hand-of-cut mode (S940). The following control 
;riod the inversion drive (S850) of M/G26 is started by "NO" at Step S810, and is started by "YES" and the degree at 
ep S840, and, as for an engine 2, the inversion of 80-degree width of face is again made from a halt phase by this, 
nd an end of the inversion of 80-degree width of face performs normal rotation again (it is S840 by S870 and is 
40"). (it is "YES" at S860) . 

■071] In this way, if engine rotation begins (it is "YES" at S900), the following control period, at Step S540 of M/G 
ive start starting processing ( drawin g 4 ), it will be judged with "YES", and processing of Steps S560-S590 will be 
•rformed by the repeat of the 2nd inversion and normal rotation so that it may mention later. 

072] On the other hand, when engine rotation does not begin, the increment of "NO") and the counter C is earned out 
/ TS900 (S920) and it is judged for Counter C whether it is below the counter decision value n (S930). Here, by the 
mnter C= 2 since it is C<n, inversion mode is set as "YES") and hand-of-cut mode by (S930 (S940). The repeat of 
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te 3rd inversion and normal rotation is performed by this. 

)073] And if "YES") and engine rotation begin by (S890 after normal rotation carries out conventional-time Tb 
rogress (it is "YES" at S900), the following control period, at Step S540 of M/G drive start starting processing 
dr awin g 4 ), it will be judged with "YES", and processing of Steps S560-S590 will be performed so that it may 
tention later. 

)074] On the other hand, when engine rotation does not begin, the increment of "NO") and the counter C is carried out 
y (S900 (S920), and it is judged for Counter C whether it is below the counter decision value n (S930). Here, it 
scomes a counter C= 3, and since it is C>=n, Mode C is set as rotation drive mode by "NO") and the degree by (S930 
5950). In the following control period, it is judged with "NO" at Steps S610, S630, and S690 in engine rotation start 
rocessing ( drawing 5 ) by this, respectively, an engine 2 is normally rotated by drive of both M/G26 and starter 36, 
id rotation of an engine 2 is made to start (S710). In addition, when driving a starter 36, once it stops M/G26 and an 
lgine speed NE goes up by the drive of a starter 36 in consideration of tabling with a ring gear, after going up, for 
cample to 1 OOrpm, you may make it drive M/G26. 

1075] Next, if it judges whether it is under [ engine rotation ] ****** (S720) and is not yet rotating (it is "NO" at 
720), this processing is once ended as it is. On the other hand, if an engine begins rotation (it is "YES" at S720), it 
ill be judged as an engine rotation start (S730). In addition, although not illustrated, even if the engine 2 passed the 
mventional time in this case, when a rotation start is not carried out, it judges with failure. 

>076] In this way, if an engine 2 carries out a rotation start, by the judgment (S540) of being an engine rotation start, it 
ill be judged with "YES" the following control period. And the output control of M/G26 is performed (S560), and the 
mtrol which raises an engine speed NE gradually with the output of M/G26 to the level, for example, 600rpm, of the 
le target rotational frequency NEidl is started. 

•077] And next, after M/G drive start starting processing is started, it is judged whether there is yet any treading in to 
i accelerator pedal (S570). If there is no treading in to an accelerator pedal (it is "YES" at S570) next, it will be 
dged whether the engine speed NE has yet reached the idle target rotational frequency NEidl (S580). It is in early 
ages of [ rotation ] M/G26, and if the engine speed NE has not yet reached the idle target rotational frequency NEidl 
t is "YES" at S580), this processing is once ended as it is. 

•078] If an engine speed NE reaches the idle target rotational frequency NEidl by the output of M/G26 while 
peating Step S560 (it is "NO" at S580), directions of a fuel-injection start will be made from an eco run ECU 40 to an 
igine ECU 48 (S590). Fuel is injected by this from a fuel injection valve 42, it starts and an engine 2 starts operation. 
079] furthermore — the case where it gets into an accelerator pedal before the engine speed NE reached the idle 
rget rotational frequency NEidl - (- S570 - "NO") - directions of a fuel-injection start are immediately made from 
i eco run ECU 40 to an engine ECU 48 (S590) 

080] Next, M/G control processing is shown in the flow chart of drawing ! at the time of a run. This processing is 
ocessing which is started by execution of the aforementioned step S440 and is performed repeatedly a short-time 
jriod. It is judged whether starting of an engine 2 was completed by M/G drive start starting processing ( drawing^ ) 
•st mentioned above (S1010). If it is before the completion of starting (it is "NO" at S1010), this processing will once 
; ended as it is. 

081] When starting of an engine 2 is completed by M/G drive start starting processing ( drawing 4 ), "YES") and 
JG drive start starting processing ( dra w in g 4 ) are suspended by (S1010 (S1020). 

082] And it is judged for rotation drive mode whether it is starting with Mode C (SI 030). If it is starting with Mode 
or Mode B (it is "NO" at SI 030), although it will move to the following step SI 050, if it is starting with Mode C (it 
"YES" at S1030), halt processing of a starter 36 will be made (S1040). 

083] And the directions with which the air-conditioner-on forbidden at the aforementioned step S510 to the engine 
ZU 48 is permitted are performed (SI 050). It can change so that the compressor for air-conditioners may be 
terlocked with rotation of a pulley 16 with an engine ECU 48 by this, if an airconditioning switch is ON, and an air- 
rtiditioner can be driven now. 

084] Next, ****** except the time of a vehicles slowdown is judged (S1060). At the time of a vehicles slowdown, in 
e state, i.e.', a run, where the accelerator pedal was completely returned for example, at the time of a run, when an idle 
/itch is' ON, it judges as a time of a vehicles slowdown here. Therefore, if it is except the time of a vehicles 
Dwdown (idle switch-off) (it is "YES" at SI 060), electromagnetic-clutch 10a is turned ON, or ON is continued 
1070), and M/G26 will be set as power generation mode (SI 080), and will once end this processing. By this, while 
/G26 makes batteries 30 and 34 usually store electricity by power generation at the time of a run, it becomes the 
>wer source of various electric system. 

085] When judged with it being at the vehicles slowdown time, M/G control processing is performed by (SI 060 at 
e time of "NO") and a slowdown (SI 090). M/G control processing is processing which makes M/G26 regeneration 
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tode and collects rolling-stock-run energy as electrical energy in the time of the fuel cut at the time of a vehicles 
owdown at the time of this slowdown. 

)086] An example of processing by the form 1 of this operation mentioned above is shown in the timing chart of 
rawing 8 . In drawing 8 , when automatic starting conditions are satisfied at time tO, Mode A is set to rotation drive 
lode, M/G26 rotates normally, and crankshaft 2a of an engine 2 begins to rotate in the normal rotation direction, 
owever, engine rotation stops, without the ability not resisting a compression pressure and rotating (time tl). 
)087] And at the time t2 after the conventional time Ta, it is judged with engine rotation having stopped from the 
Drmal rotation start of M/G26, and Mode B is set up. In Mode B, just before the inlet valve in the cylinder which is 
tst before a compression stroke top dead center at the time of a halt opens (time t3), crankshaft 2a is rotated [ to ] to an 
iversion side by M/G26. Next, crankshaft 2a is rotated normally by M/G26, and the rotation after the conventional 
me Tb is judged (time t4). When crankshaft 2a of an engine 2 is carrying out a rotation halt also of this time, next the 
id the inversion (time t4-t5) and normal rotation (time t5-t6) of crankshaft 2a by M/G26 are performed further, and 
te rotation after the conventional time Tb is judged (time t6). When crankshaft 2a of an engine 2 is carrying out a 
rtation halt also of this time, the 3rd [ further ] inversion (time t6-t7) and normal rotation (time t7-t8) of crankshaft 2a 
e performed, and the rotation after the conventional time Tb is judged (time t8). A starter 36 is driven, when 
% ankshaft 2a does not carry out a rotation start, even if it performs 3rd inversion and normal rotation. In addition, in it, 
te example which prepared the period (time t8-t9) which stops M/G26 is shown until an engine speed goes up by the 
cample of drawing 8 in early stages of the drive of a starter 36, in order to ensure tabling with a starter 36 and a ring 
sar (until it goes up to for example, 1 OOrpm). By this, rotation of crankshaft 2a is started certainly, and an engine 2 is 
snceforth put into operation by fuel injection. 

>088] In the composition of the form 1 of operation mentioned above M/G26 for a rotation output means Steps S610- 

540 for the 2nd rotation output means to the processing as normal rotation driving means [ a starter 36 ] Steps S650, 

560, S680, S690, S810, S820, S840-S860, and S890, S900 and S940 to the processing as inversion driving means 

teps S870 and S880 are equivalent to the processing as re-normal rotation driving means, and Steps S710, S830, 

920, S930, and S950 are equivalent to the processing as a rotation output change means. 

>089] According to the form 1 of this operation explained above, the following effects are acquired. 

rankshaft 2a is rotated to the normal rotation side by the drive of M/G26 at the beginning at the time of the rotation 

art of crankshaft 2a at the time of (b) . automatic starting. If a rotation start can be performed by normal rotation 

iade by this beginning, a rotation start will be attained quickly. However, when rotation of crankshaft 2a by the side of 

ds normal rotation stops, until just before the inlet valve in the cylinder which is just before a compression stroke top 

sad center at the time of a halt opens, crankshaft 2a is rotated to an inversion side by M/G26. By this inversion, since 

ie piston ring can be floated by piston ring Mizouchi at the time of an inversion start, the pressure in the cylinder 

hich became just before the compression stroke top dead center at the time of a halt can be reduced. 

)090] By the way, when rotation of crankshaft 2a stops by the first normal rotation, it is shown that this halt phase is a 

lase stopped in response to rotational resistance by the compression pressure, and is a phase which has a certain 

finder in the state in front of a compression stroke top dead center. This phase exists in -10 degrees - -20 degrees, 

hen a compression stroke top dead center is made into 0 degree. Therefore, inversion angle width of face until just 

rfbre an inlet valve opens is naturally decided about this cylinder, 

)091] For example, supposing the valve-opening timing of an inlet valve is -120 degrees, even if it will reverse just 
sfore -120 degrees, an inlet valve does not open. However, in consideration of the inversion of crankshaft 2a in the 
Lertia force after an inversion drive halt by M/G26, the angle-of-rotation width of face by the inversion drive of 
I/G26 is set up with 80 degrees with the form 1 of this operation. By this, crankshaft 2a is reversed in fact just before 
te valve-opening timing (-120 degrees) of an inlet valve. 

)092] Therefore, it becomes possible to reverse crankshaft 2a, until just before the inlet valve in the cylinder which 
responds only by performing the inversion drive for this inversion angle width of face (80 degrees) opens. That is, 
taximum crankshaft 2a can be reversed and atmospheric pressure is not introduced into the cylinder which moreover 
responds from an inlet valve. 

)093] Therefore, when re-rotating crankshaft 2a to a normal rotation side by the normal rotation drive of M/G26 next, 
/en if the pressure in the corresponding cylinder becomes just before a compression stroke top dead center, it is lower 
ian last time. And since it is the re-normal rotation until just before an inlet valve opens, after reversing, sufficient 
lertia torque is generated. And since it is dynamical friction, factional force is also small. By this, the rotation start of 
i engine 2 which is carrying out a rotation halt can be performed with an easy thing, and the startability of an engine 2 
in be improved at the time of automatic starting. 

)094] When rotation of an engine 2 does not begin after [ which is (b) . ] making it rotate normally again, an inversion 
id re-normal rotation are repeated further. Even when you cannot carry out an engine rotation start in an inversion 
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id re-normal rotation processing once by this, an inversion and normal rotation can be repeated again and let an 
lgine rotation start be a much more positive thing. 

>095] When engine rotation does not begin after (c) . inversion and re-normal rotation were performed 3 times n times 
sre, crankshaft 2a is rotated using M/G26 and a starter 36. By this, if an engine 2 should not rotate even if it repeated 
i inversion and re-normal rotation, the rotation start of the engine 2 can be carried out certainly. 
,096] (**) „ the engine rotation start processing ( drawing 5 , 6) of which . **** was done is started at the time of 
ltomatic starting of an engine 2 Automatic starting is starting which an operator does not mean. Therefore, since 
igine rotation can be made to start easily as mentioned above and sufficient startability becomes possible, sense of 
congruity is not given to an operator at the time of automatic starting. 

•097] The drive of M/G26 is performing rotation by the side of the inversion of (e) . crankshaft 2a. Thus, it can be 
ade to reverse by using the driving force of M/G26 positively at the time of an inversion, until just before the inlet 
dve of the cylinder which quickly and certainly corresponds opens. Thus, since it has reversed positively with the 
iving force of M/G26, the piston ring can be certainly floated by piston ring Mizouchi at the time of an inversion 
art, and the pressure in the corresponding cylinder can fully be extracted. 

098] Furthermore, since inversion speed is stabilized when judging the inversion for angle width of face (80 degrees) 
quired for crankshaft 2a by the turnover time by the side of an inversion like the form 1 of this operation, an exact 
iase position can be made to reverse crankshaft 2a. 
099] [The form of other operations] 

n the form 1 of the aforementioned implementation, although both M/G26 and starter 36 were made to drive in Mode 
the drive of only a starter 36 is sufficient. 

100] - In the form 1 of the aforementioned implementation, although the repeat of the inversion and re-normal 
tation in Mode B was performed 3 times when an engine 2 did not carry out a rotation start, 1 time or 2 times are 
fficient as it, and 4 times or more are sufficient as it. 

101] - In the form 1 of the aforementioned implementation, although judged by progress of the conventional time 
^responding to inversion angle width of face, you may judge the inversion angle width of face (here 80 degrees) of 
/G26 by carrying out direct detection of 80 degrees having been reversed from the detection value of an engine speed 
nsor. 

102] - In the form 1 of the aforementioned implementation, although the drive of M/G26 performed the inversion of 
ankshaft 2a, in addition to this, it stops, and until just before the inlet valve of the cylinder which corresponds using 
5 torque of the inversion direction by the compression pressure produced by normal rotation performed immediately 
fore opens, you may reverse M/G26. 

103] - In the form 1 of the aforementioned implementation, although M/G26 has been arranged out of the driving 
rce transfer system to an engine 2 empty- vehicle ring, using the motor arranged in the driving force transfer system 
an engine 2 empty- vehicle ring in addition to this, it may be composition which carries out the rotation start of the 
gine 2, and can apply engine rotation start processing ( drawing 5 , 6) of the form 1 of the aforementioned 
tplementation. 
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tot -c* & rtflMwaiiMawaiiiositt. 

t-^'i^-^ (m/g) (omnizx 

S££*T0 (S8 1 0—S86 0) . Z<F>ZtX'fmft<r> 

feigttlciO^^^^WSriElEW-WlllE^-ii:^ (S8 
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x. 

miJEwm^mzx sjerw^o? ? wwmwfi 
^•taaiai(cia«s**a««B»*S4: . 

fc, mEI£]£att#3e>Btt£ J: 9 ? 7 >-?«l£iE«l 

izn lEmm^n? y>7m<r>mmtfi¥st Lfzm&K. 

i at** 3 ] 2 §mcr>mmzMt x , mesmm 
w&mz x h 9 7>?mcr>mifcm^co®m;t , mimm 
mm^mzx 4 7 y>7m<mMm^<?mmak. *k 
wmwm'om^tiMz. nrnm^m^sm l& 

aj**a<osattk ic <* & 9 9 v^wcomsg^^^ 2 w 
njKitj^^iacoiBiftw^t «t 4 ? 5 >?m<rmm,z>® k> 
mtx ftmmmcommzmff-r 4 mmta^mm^ 
ttzz t tmmt -T4 fimmmmmmttsmw.. 
[w*3S4] m$m3sm<7immzi3\,\x . mm®m& 

im$i%5] m:&i^4w-ftifrim<7)wmzt5^ 
x, ftmmmcomw±mz&mm&fttf&L&Ltzm 
£izftmimw&w^<7)tzMzm)2tiz> z. t zmm 

1 wmvz 6 ] »*js i-5«t ^-tixfrmmcommzm % 
zmntx-? 7>?mzm£.mi,zmfcz j £hc\k znm 

?tt£i£S££-e4ii:l;:J:9. ffiffiEffjh^fctJV^Tffilt 



fj a the? 7 y 7«i£j8M£fflfc:ii!«8$-e-4 -r fc *w« 
[ a*^ 8 ] msm 1 ~ 7 <ov vf fiA^iys^fltjfcfcfcu 

fc*flE0Cffi;&*8*>«»fc: J: 9 fir 5 .1 t £#®fc f 4 
[0001] 

m^rnzmt^. 

[0002] 

[&*?)&*] fi«B8cD#ri!)B#t;:{±. X9—?mcr)® 

ii4. y ? y 3 y 

m^±MAmsx'^mmm<r>®mm±vxLt\\ % 

[ 0 0 0 3 ] ZCDJ; 0 «rtMtPPH*JWiW-4fc»fc. 
'mh\m (4*BH¥3 - 3 9 6 9#^?g) 3&«il*$*l.T 

4 CI i: # 4 1 -t h (0T'«> S . 
[0004] iiiJ^Mc. ^»cr>fiW*^HIKtii^*a 

- 7 1 3 5 0^$g) ^'BB^^iiTV^. 
[0005] 

& -5 ^tt®r<j:iOE«KS:ifo t . mtzsmcommx 0 
9 wmmmmizx +%-izm ~> x v ^ v ^-^^(i. s 

[0006] ^c. mmcrM*&wsX'iiwmfrt>]m z 
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[Sic , fxhy y v^atrtTtr * h y y y^j&qy 

*J*»&jH&*-4*&J: 0 fcffittEAaW** 0 , -BESS 

C 0 0 0 7 ] ifc. tfcfr®&|&ffi-ma£ftiMg&3r 
/4 (45' ) i:#*fc*S<R5tLTV>4. L*»U 

ft*. 

[00 08] CltfOid £fift#S«fc:iJ v*T«\ AflM 
McotIHEra^E8li: : 5r-l»*3^ix*^<. -BW:*Htttt 
4>l4-bPSr $ *vc V >4 (if 1 41 ^ t <OTh Z> . 

[0009] 

mmmtii^^comiizj: or? y ?m iiEmmiz® 

ytmommkiz, mmm&mti^&nmmizx*)?? 

[0010] immm^mt. ??>7mn®nmim 
%mz. m&ftji^&wmbiizXKifyyfwzjE&m 

[00 11] lE&fEKj^Kt;: J; h Wm^<r> ? 9 

>?m(nmktfW]kLtz%i$i,z\$, mmm*m>K w 

fx h > y v^rtTif S Jb#£#S £ 

[0012] h i ^>-C«»fcjEIEIHtt*afc:TtT*>ii4 



TS&fflT'&&£fc£:^i>OT'&S. £<9*;i>6. ESI 

Kimmhmx&xmk^h^kimi&ktch. f 

[ 0 0 1 3 ] i 5 lt. mzniEmm^mtf, mmm 
^^scoigiftcct 0^5 >- fwziEmmizmmm.ztt 

[00 14] i^fcteJ:0llI^ihLT^4rt«W!8 

flmnHERRttiarru . mm 1 enoMAic^ v ^ . 

tzmsiz, mg±#nzt5, k ^xEEMfiu±K£.m.mz$> h 
fmiz&v&^#ffmfrtzmM±x\ r^y^m* 

[0015] mumm^mi, TEwm^mz x z>iem 

m^C07 7y7mcQ®mi&i¥±Ltii$r&<r)frX-%:<^ ff 

mtmm^mzj: s jEmm^^ =y y twrmmmk. 
[0016] ^«o^ tc «t 19 . 77-. umzmm^mz 

iir>xii mmffisX'* t£ti^tz%>is\ l z t , w^jts^-y- 
s i 1 1\ 1 cr a^fc^fflci •? mmtei- 
mmm%i>cokX'Zh. 

[0017] fmsmssm^mmmmusiat^ 

m&m2im<F>ffimzMz.x . m&mmm^mz 
£h??y? Mn&mm^nmm t . mmmmem^ 
mzx&fyytmnmm'^crmmzktf.. mmms. 

t?fie(ii«aj^^awigiiit^2c7)isi!istfi^¥S 
oigsfi b t= i 4 ^ 5 y ? mnmrnttusm 2 oubesb* 
*so«a»<o*fci ■!» ^ 7y?w<o®mzm owtxft 
m®m<n®m*mfi^&®m.&iiim^mffiz.tezk 

[0018] ico i -5 CriOSWf ©I: i &IEIkO»: 

&k tf&mEmmztitcmz&^x t . rtagtumaig 
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lz£h7y>7m<7>mklZtyY)WtX^Z>. ZCOZblz 

m^mz£->xi>®m»±Lt:m^z&^xi>. mmtz 

[0019] w*m4&m<DftmmmmmttmwT' 
a. 3 imnmmz&^x , mii®m&tt®; 

ttmt. x?-?X't>zzb£m®b-r$>. 

[00 20] ZCOkolZ. EKad^StLT^-^y 

k. &2<n®&iiittmbbx<7)x?-? tizx&m 

[0021] iOClfclciO. 77-. ^-^'x^W 

&iza\,->xi>. mmztommnmrnzmtiiZitzzt 

[0022] m^5sm<7)ffmmmwm^s^ 
mm i ~4 <n\ vftimmoffi&izti v vt . ftmmm 

[0023] ^Mg^isHEMtei^fci* «sw<os 
[0024] M^6BttOrtflmHMM? 

«±. «««i~5(oo-m*»ie«j«flifi£ttjv\-c, mrie 

-e? 5 ymimmiz®iK2-£& z t zmkt-t 2. . 
[0025] mmum 1 T-M^rt < . &±mz&_ 
m^nimmmizh^miz^x . be^tsj:^ 

&*»#a t BB#*- sum ^ -c<oj£«Kftsi(g« @r 

C*«t 4 «W0f tfSJtf-*-* EM* T'iffig $ 4 £ k #BT 

[0026] m$m7imnftmm®mffi8mx' 
«i. w*3Si-5<7Do-m*«<7)^fiS;(3fcuT. mie 



fc?7y?ftftffla^^g#>;tiSIS. ? 7 

fc fcj: 0 . 1WE*jh«SfctJVvtEaff8J^ 

15? 7 y ? «5-®^ffl!ltc0lE$*i» £ b ZftWit -th . 
[0 0 27] BS. i»Cft«ll*«mi-6£kf 

«si#jWPB#t & asir 4 -e? 7 y 9 wt w 

[0028] n*jg8is«!^rtM«rais!!Sga^B-<:' 

if*3ai~7ov^* i ie«i«ii^fcv.T. ne 
mmwm^mi. tyytmnmrnm^mmzmm 

1 0 0 2 9 ] mmm-mzx t?? >?wym 
mmr-ammt. z ^nm^iEiEiEiD^g^^f Ltzs. 

tetCJ: 0* tfcffiWEAK J: 4aMEfin«j^ Ml'? 5rfJffl 
•ctAi^, zcoi. d lz®&&j)&gtff)%m<,z i. 

[ 0 0 3 0 ] zcox 0 iznmmz wmmjj^f&commj] 
zm^&z bizx*). ^irowmizmm't&fmcr)® 

%#im#?&lgM£Tm;Z-ithZbiJ t T'$&. Z<r> 

<t 0 itz®m&tt&<omfaizxnw}izmmL.x\,i>z> 
<?>x\ iMWCt'x b > »j y exhyg 

[0031] w=. ffieii*«7<ork < . aa^rai^co 
fi=*>-ti:s^t>. aaEaaffi*^«-rs<?5t:\ ?7>?» 

[0032] 

[ ftmnmstfoMm ] [ 1 ] a 1 « . ±» l 

[0033] xyi/V2<^)lUAIt X>->'>2C0^5V 
5>X57i/ 3 y < ilBBWI : JJIT fA/Tjii 

/ ^<7)WMj}&&&bliMz, ^y i J>2ff)tiit>l±. 9*? 
y7m2a.t,zmm.2h.x^&y°-v 1 05r^L-C. 

M4»Cgl$flJ. -5-LT. iO^M 4£J:9{£ 
S^ix^ai^lcJ: 0. WXT-V 16,1 8A*HMS§ii 
£> . ^TfcT- 'J 1 0 KUtttt? 9 -v f" 1 0 a ^ix 

xm. &miz®tx*y (mm) (Jtas) an 

T. r-U 1 0k^7>^tt2ak<DHT*aj^<OS^ • 
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COO 34 J ±M?°- X ) 1 6, 1 8c0[*k 7-0 1 6£ 
t±ffllg«2 2<*>III«a»2& t SS8$ivt, 1 4*^f£ 

xf-rvy^yy. x.y^y^mm^ *-?#yym 

mm~th . 12 1 T'« 1 ocoa«»2 2 £ LT^ 

•s. ^mm^mmixa. nmm22ttx. x.r^y 
y&®m^*-?xy7im.ttt>ti-z\^hi>cr>k-t2>. 

[00 3 5] £tz7-V 18l,z£K)=£-? : J**\s-? 

r M/Gj bWt) 2 6WM 4K»i&L 
T^S., ^^MyG2 6(i^iCJEtT%S«t LTfii 
«g (OT r?&m*-h-j 4*:<i rig^_ Fj 
•g>) -r&.IfcT\ 7-V 1 8£jYLTtegiZtl&7 yy 
?tt2a*^<0®tK7J £*$vX*/l^_ (z^-f § . g 
£M/G'2 6U* s^CJCtT*-^i:L-C«|g (JJJ.T 

T<;l'M4Kxyy>'2^7^i2 afc*J:Z/« 

««2 2<?>-iihh^m-fi$:mm.mth. 

[00 3 6] Z\ZX\ M/G2 6t« >A-?2 8t;:« 
*Wfc**3*VC . M/G 2 6 H * fcli 

Bit*— Kfcr$-**&fcl±, ^>A-^2 8liXvf -yf- 
V^fcJ:*). M/G2 6*^iS£E«iS (ZZXI&3 6 
V) fflAyfySOCSL-C, WDC/DC3W\"- 
9 3 2*-ftLX1&&mM (ZZX'lil 2 V) |/<»fij 
3 4 left LT*»x*;Wf-Ojfc*£fT -3 <t o . JEfcjft 

[00 37] M/G 2 6 2- fWE-Kj 

30fr^M/G26^Wl*m£t&ZbX\ M/G 2 
6£|giSLT, r-U 1 8$.t/X.;H> 1 4£:frL7/ X 
y^>f?±Kffc*5^TJi««a2 2c7)|ll^ N 

?*&2a&|nH5$-£!>. 5r#, >^'-^2 8i»fft 
WB'n* "/TV 3 0 *^<Ot^x*K-tf)^^^t 

M/G.2 6<oigeft*iBStr**. 
[ o o 3 8 ] ttm&fcrmyy'yitkmcotzisbiz?.? 

£#Txyy> 2 

[00 39] A/T6tC{±, fiEEtW8'<?fy 3 4#> 

zmtezti&mm&xyy- 3 s *to £>*rt *j 

T V^S . £<0fl»W£SEM»fflrt<03 y b D-;W</y 



[0040] ±3£U;mm?5-y?-l 0aWV*7(O 
$9#i., M/G2 6. 4 yyN'-^2 8^-h'$iJUP. 
.x^-^3 60©J8P, -e^ffiiH^LTVi^r^^/N-.y^y 
3 0, 34tW4WMWIil3?i'ECU4 0t 

2<ok»*.>'*7, m®foE.#:y?3 8<mmtffl. a 

v>li«rti*MS!> 4 2&J:&&m!fifffi!m, mgjqe-^ 

x>^'y$ijffli{i, xyy>-ECU4 8tci'9^fi : $ix 
3>. *>t, cicoffi. VSC (t'-^^t'ijf^y 

[0041] 5rfcxrJ7>-ECU40(i N M/G26C 
(*l^$fLT ^-i, d 1 ^ M/G 2 6 <7)(UIkMO 
®*k8u xn^yx-f •y^-*^^^ic < i;i.X3^>^ 

tz. i>y>ECU4 814. *ffi-fe>--»?-#»£>x>- 

T^/MPBgHr^j^Tjy-te/NIS 

*acc'p. m$*yVfrbXTTVy?<r>m&fte. 
MM* y j ttpt>$&S PD, xn -y l-;HfBg-fc >"9"*^ 

ishft. acflfftty* ^> ftfcsmcommjcM 
^y^ywsm.^y^h^y^ymmmin. ^ 

X73yx-f7«>4»*^7SM«, -ecoffico 
^-^^xy^y^Jffli^^ic^ajL-CV^^. 47tV 

sc-Ecuso (co^t hMW)®m%F?>tzisbt,zyu— 
corncob- 9 zmm l x u§ . 

[0042]^irfe\ ^ix4>^S-ECU4 0, 4 8, 50 
0. l*lgPOROM^^##S ! 4i^•C\<^2>7•a^5A^c:iEt 

x c p u w<a&%mn>fmzm?f l , ^mnm^zm 
~3wr;&mffln*9mLx^z>. ztit><nmg.wm$k 

Rl?m&VZb<&&Zixrz c r-'?\t. ECU4 0, 4 
8 , 5 OfflTttSfc-r -^W&ragi: Tfe 0 . ^ 
S(CJ6 tT r-^ UTffiSfcjMIl L-CSW»*»f 

[0043] xr3^>-ECU4 0fcT||fi : $tL& 
[0 044] SIMfjW!!a*H2<07Ci— f-^r-htc* 

•t. *wmm#fmmmxn K>m tmffzti&msx-h 

h. %te®*<om£ftmzttl&?h7'a- J }~v—h*pcr> 
XT"/7Z r S~j X'$?t. 
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[0045] *&®&ji$miJ i m(3Zti& t . t-r s» 
no), mm . *ffl*^ih&»fetfca}sn4xys;>' 

#SJyKffiTHW, 7M b7P*-f yf-*>£>1$aj$:ft.4T? 
■b/l^^OKOB*ii»**l. ^7f'J3 0, 3 4<7)^« 

* f «iL^:*»?5*»35«PJ^$iiS ( s l 2 o ) . tfUfcf. 
( l ) xy^'y2*^^Ta60A 1 -5iiiaLTV^v^ 
M (x^^'^«*aSTHW^ig±fiSffi«t 0 tfi< , 
**-3*»T»«± 9^ ) . ( 2 ) *flf*jrMm 
iil-rv^tVvRJB (7M K>kX-f y^Ji-y) . ( 3 ) 
A'7f'J3 0, 3 4 <5D^«4A^n-f ix^=S: 

=a**-*tt», ( 4 ) ~7v-*'<yivtfm&&&tix^ 

hW& C7V- . XV ( 5 ) gffftf 
ff±LTV^4«JB («iSSPDtfOkm/h) T'$>4fc 
cO<£fr ( 1 ) - ( 5 ) #-f^Tm££*l*:i§^e»rf? 
jfcSfcfrjMfcfc L*: i A5ST4 . 
[0047] JJE*fr < 1 ) ~ ( 5 ) 
fiTV^^^^-lctiili^ik^Wi^iti: LT ( S 1 

2 o t* r NOj ) . ~B&!tm*#t7-th. — 

•J, e»ffjt^f ! l : /& 3r fi£i:t^^{c<i ( S 1 2 Of r Y 
ESj ) , j£ff«*M/G*HIHra£tf jhf 4 ( S 1 3 
0 ) . itf5^fr«fM/G«««Hti. gtifrf* gf&ttlft 
*BI (B3) (crsefi3fi«6tf*i4*Hi-C*4. 
K»4*lT«fM/G«(flr*SH±. a*Kj£ffB*fci$\,vc<iM 
/G 2 6 fcJWtfE- FlcU #WjjBiTOfc«^Ttt«W 
* >y MftCM/G 2 6 £0£*- H£LT£fTX*A*¥ 

[0048] &£x>iSy#jkXS#ffiytL& ( s 1 4 

0) . -ftch-h. I37yECU40*'f>xyy>EC 
U 4 8Mffl* -y bcrtf&jktfKZiiZ, ZtliZi*}. Wft 

4. 

[0049] <*:(CX>ix'v^±^M / / G|gt&^0||fi : 
#t£t£:ft.4 ( S 1 5 0 ) . d<5DXye/>f?it^fM/G 

raM&au. xy^>2c7>sisff±f*(c^^-c^5>^ 

•S2aiM/G2 6fc"CHnE«l»LT. I>y>2^f 

s«oiBi!i^7v-^y-x^ J E^$rii«-r43!aaT'S> 

4 . £ o LT, -fi*«ffil*»TT4 . 
[0 0 5 0] &CS»4S»J»l£03^:7O-^r-h 

tc^-t . 3is«rat±«i*iBDswB-cii o m Lmfiztiz torn 



mn^m-thtzibcomm^mipm^ttit (S4i 
o) . z\zx-ii. mm. &®&jk>>m d2)m^f 

7 7-sn o(cTtt*£A,**T-*fcHt, xy-;y)$ 

»fflTHW. T4 Y)VX4 -yf-0*t^ /N'-yr'J 3 
0, 3 4CDS14, TV-^jM -y f-^«®Sy*i$ S 
PD^R A Mafl$tfRW£ft*&tr . 
10 0 5 1 ] i^ia^6te®*»4>aift*&i&^ff 
# 5 ^L£*>S>&^fJ5£$*l4 (S420). Wifcf. 
i»ffiU5atci4x^^>^±^(c^^ tco&KT 
IZ. ( 1 ) xy>->2*^«i^T'«>'y* v o3igftL.TU^ 

< , ^o*STHffiJ: 0©v^) , (2 ) r^-fe;K^ 

(3)A 7 f'J30, 3 4 <0«Ufc&**ll^M«SrU 

^;nc?>4«®, (4 ) r^—^rMm^Ltivc 

^4#Jtt CTV-^-X-f •y^'^y) , &V ( 5 ) *Pa 
jWfritLTV^ttSR ($ISPDi!)SOkm/h) TM 
fccD^fr ( 1 ) — ( 5 ) c0l*!C01OT'i>?SJ£$iX^o 

[0052] SMffjt&St: J: 4x>>->ff±«ST'ti 

®T*oTt±ie^fr ( 1 ) - ( 5 ) (D-f-K.TaW? 
iiTV»4»^-tiieiM»lft*fNi^fi64i:LT (S4 2 
OX' TNOj ) , -fi#©i£j|jfT-f4. 
[00 5 3] S»iff±«iaCi;4x>-v r >-ff±«^(cfe 
^•CJja*fi= ( 1 ) ~ ( 5 ) co— PT'*>ifJE£ix&<S- 
ofe«^fcttilWM»*fN4jfcfc Ufcfc LT ( S 4 2 0 

t* r y e s j ) , m'&Ltz^yi;>w±#fM/Gmmm 

mUffcth (S430). LT, f^-4M/GH 

wsfflM&am (04 ) mfm&Ltz&n&fM/Gftm 
tmomfftf&fcztix (S440), — h., *5oasr 

j^T-T4. 

[00 54] acfcM/GlBBIBfcttlM!HI*H4(?370 

-f-V-h ic^-f . ^iastifrExx -y 7° S 4 4 0 COH 
tTtciOW^^ii, S^ra^SHT'^0jgL5llT$ix4i!!i 
aT-J>4. 

[0055] M/Gwmmmmtm&mtiiZtii> t , 

i -f X y is > E C U 4 8 fc: *t L T X T 3 > 2: »ihf 
hfevZ'fTO (S510). ZiOZbizXr). i) LxT* 
3>*»*^>§t7.T^fc%&(C«, xyy>ECU4 8li 
xT3>-<7)|g|ftS:ff±f 4. LfcA*-»TfBtt*ft»«ffc:*i 
(t4 M/G 2 6 (C^fe L 4 ft^f 4 - 1 *<T# 
4. 

[ 0 0 5 6 1 iMcWSt? 5 >y f- 1 0 a Z*ytfMt L 
(S520) , M/G2 6 5rSE»J ; t-Fi:-t4 (S53 

o) „ ^-lt, ^yity^wmte vtzt^t^mt 

4 (S540) . CcOB#tw«, fiH?T*M/G26#IBt!J 
Y izWifeZ ixtz<r> AT'$> 4 d i; *»f>x>- ity 2 «0 
IkLTV^^coT' (S54 0T TNOj ) . <RlCXy£/ 
>il»5gg^Hi^»?f Sii4 ( S 5 5 0 ) . 
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[00 57] Zeox.>&>maBMk9m0>¥m&E5<O 

eiox y v yi&m&ffcii n & ©to^xy w mmw&. 
mii^frtfm%.zti& (S6io) . Wt%)<r>>)mx'foh 

COT ( S6 1 Of r YE S j ) . M/G 2 6 cDEfeiB*) 

h" i: LT ^- K A#»}£ $ Kh (S6 2 0) . 
[ 0 0 5 8 ] -£ LT&fcEnaHHl*- FA**- K A(d» 
££*tTU&A^*>#«5££ii.& ( S 6 3 0 ) . CdT 
RtDttXf-yT'S 6 2 0T8J£3ftfcri: < . HA 
JCRJgSitTl^ii:**^ (S630T fYESj ), 

m/g 2 6 <2iE$£-r-i> J; ? fciawwwjp&sft* < s e 

4 0). iKCM/G 2 6<JDIElElg»cOffl«r*^a^B#ra 
Taj&qsaLfcA»®(&»!6«Mje$*L4 (S6 50) . 
Bt0T asMgjSLTt^Witt' ( S 6 5 OT r N 

oj > . — s#»yi**Tf *. 

[0059] XQMWnrctt. 4-IslOxyy>telB$ 
tcfcttl.ft^wxy ^^IlllK^MSTii^V^T' ( S 
6 10-C-rNOj ) , &fcX^-yrS6 3 0cD¥ij3tA*S- 
SilS. I^tlK-b'ATibSOT (S630T ry 
ESj ) . «WrBBTasWIBtL=fl:V* l 5 (S6 5 0T 

r NOj ) . M/G26<DIOBB«l (S64 0) 

[0060] ZVX£&&fflTa.tftm-?&b (S 65 
0 T r Y E S j ) . UttX >y>2 j^K** 1 ®****! 
5£;*:fx& (S66 0) . fflBSBTali. Stt 

mmzft-hm-ox ^ M/G2 6£«k oxy^-y 2#iH]te 

4. L-tztf-oX. ZmmtRT aW&& LtSf^xy 
^*y 2 OH!|g£xy v^lsWESHr y^<?5JiJ^j*t®3&' 

S^'y 2 {iEE«ffi^3 tri 0 EJIE*<f? jt LT ^ 4 fc WKTf 

v'y 2 J JEWEfi fcfTfc»-> x EMEtfHJttSftfc flffi 
T#&. 

[0061] xyi/>'|Hlfe4'-e$>ix«f ( S 6 6 0 T r Y 
ESj), xv^yEMEBB&fcflBr^-i ( S 6 7 0 ) . 

H|(IE4)<7)XT-"/7*S5 4 0-C'''YESj i:¥<J5£$fl 
T, &i£t£>ri: <Xf7TS 5 6 0— S590cJD««l 

[0062] xy^'yUJ^T-^V^ ( S 6 6 OT 
rNOj ) , -r=Sr*>t». xys;y2**ffitLTV*Uf, 

EieiBttt- Kfc*- h" B#t£5g£ft& ( S 6 8 0 ) . 

Lfc#->T. &<?3*iJ«lft8lTkL Xff 7°S 6 1 OT 
rNOj , S630T' r NOj tmfeZtlX, 

H B**5*»*fiRK$*l.& ( S 6 9 0 ) . K BT$>& 

i t (S690T r YESj ) , t£M ■ jEKffifibP 

3SffS*U> (S7 00) . 

[0 0 6 3] • jE<EKW<0BiNIIS:H6O7o-f-^ 



( S8 1 o ) . W8)cr>ymx°foh<?)X' (ssiot 

r YE S j ) . #£X yi/y 2 cD®^^ - b' LT 
jSME^-FsWaseSJU, (S82 0) . ^LT^y? 
CSr7UT-r«» (S830) . 

[0064] JfcfclME^fo* — FjWMB*- Yb^gfrtf 

n^tih (S840). a^ijaagt-H^jgs.ix 

TV**£fc*»6 (S8 4 0T r YE S j ) . M/G 2 6 
ZmmM'th (S850) . COdttcJ: Oxyyy 

y^W^aco&fflJi, xf 7 7S6 4 0J:J:SM/G2 

6 ^jEmmwmizsm&^cotmizn-hmx-fizw ± l 

fcffl«frfc-C**. Z<r>&±{mit. ffiBffBJJEjSfc 

WU-10 20° cD?5y?^i£t*£-r.2>. 

[ 0 0 6 5 ] * LT . i<^eiaHtt<0{SaB*»fe. £l®lB 
fcU80* »?M»(E*Lfc*5*>3&W$ir6 (S8 
60). 80- ROffilEg LTlvfcfttltf ( S 8 6 OT 

r NOj ) , z<7)££-B.*wmzmT-?&. mk. x 

T--y7°S8 1 OT r NOj , Xf77S84 0t r YE 
Sj tm%.iZtlX. 8 0° (iOiEIS* s ^$tLi.*T. M 

/G2 6<F>mmm&mm2tL& (ss5o) . tfc, 

*Sm«)»JBlTJ4. MS, ^9V^tt2a^lHjlEAS 

J@^^ab-tl>cOT'ii:^<. 8 0* 

Vfam (M±131 5 0msec) cO^iS^J: >)^tT 

[0066] ^E-LT. 80' igO^te, t^SO* 
»^^fc#^5*JWiaW*IB«-4 1 (S8 6 0T 

r ye s j ) . mmxft*:- vtfwm*- viz&^zti 

& ( S 8 7 0 ) . ;cO>It(c«t O^SiJft^KBTiiXT 1 
•yrS8 1 OT r NO j „ Xf77S84 OT rNOj 

tmfeztix, mzu/G 2 eomzmmtfmfiztih 

(S88 0) . ^LT^0tfOM/'G2 6<OiEKigi})COM 
890) . aBtM*HTbiWffiILTVvfrtttuf (S8 9 

ot r Noj ) . -M*5«M&^T-r?.. im, j&im 
m^m&fr^^i%mThffim&tz>&x'iz, m/g2 
e^-mmm^w^th (ssso) . «mB*ra 

Tb(i. f*^ri.*'7>'^CcoffitJ:oT*$5:^|gL 
Tt.^\ t-HBCfc^fiM (C = 2) CD 

M/G 2 6 <OjE««»»£tJft**fl»«iaT b (i-eiUilM 

(C = 0. 1) J:9fc*<LTiAn. 

[0067] jEIE»tt<OBn6^4>£mrRBT b ifi&tt 

&t (s890Ti"YESj ) , m^y^y2tfimm. 

<s9oo) . iit, mmmm 

il-IKCn^oT, M/G2 6^i0xyy>-2*« 

tsmtx^&zt zmferz>iz+tt%mfai> i m%.%tLX 

^S. L3t*«oT. *J(tt*BITb4«i|gSftLfcB9^TOx 
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y y'y 2 HBM&Mz*. 9 ®S£#f?jt L? fc WlfiT- 
y y> 2 iifflBEflKflr^H -5 T EMfcWBttSfufc fc W 

[0068] xy ^EWE+TfeWf ( S 9 0 0 ?" r Y 
E'S j > , xvs;yii»a«»k?iJBrr4 (S910). 
Lfctf-aT. KoMflMgrci*, M/GrafSjt&t&SO: 
a (04) «X-r-/rS54 0t-«± r Y E S j fcffljgS 
*lT, Sat^rt<Xf 7/S5 6O-S5 9O0® 

[0069] xy^>HJ^rf3X-5rV^ (S900T 
r NOj ) . xyy'y2#ffitl,TV"tflii\ 

X^yfCtfJ >7V*yh$tih (S920) . ftiz 
t^yfCtffi VyfW&m. n OT**5*»**H5tS 
(S930) . ^^fij^filnti, M/G2 6<D!» 

<.zxh^y : Jy 2 cam ■ mmcom'om Lem&m&t 

* 3 0fc«J&*-4 9 WZX. n = 3X'hZt-t 

h. 

[00 70] C<nt'J>Wf (S9 30? ^YE 
Sj )\ Efe^I&I^-Hlwjsftfet-h-^lg^^ii?, (s 

940) . znztizxo. K<vfflmmmx'iz. xx-y 

7S8 1 0? TNOj . Xf 7 7S84 0? fYE 
S j s mzM/G 2 bermmm ( S 8 5 0 ) #*HB&§ 

%zti&. zlx8o° m>mm$m7-t&t <ss6 

0 ?' r YESj ) , ¥UgJEmm?r2tl2> (S87 01C 
iOS840T' TNOj ) . 

[007 1] £3 tT2(HJB<5Dj£lKtiEl5tc7)^03lL 
CiTC, xy^y|I||gas|84&-$-*Ui* (S900?rY 

esj ) , <k<7)mmmmx'ii. M/Gmmmmmtm 

(04)(7)Xf77S54O?{irYESj fcfJ5t$*l 

[0072] X >yy EnEtf-flft L tct^tz^ 
i:ii(S900? rNOj ) . *>»^c*qy^ 

yb£*US920) . ^^V^C^^y^fiJ^ffln 
«T36»5***fip]je*ft« ( S 9 3 0 ) , .1 £?'<i# ?y 
?C=2?\ C<n?'2b& (S93 0T- i"YE 

sj ) . Eifefrrti*- HfcaME^- Kj^qftfeSft* (s 
940) . znzkizxt), 3®B(T)m&tjmt<7)m 

[0073] LT, jE^**B*iaT bffii Lfcftfc 

(S890?rYESj ) , ^yjymmtmih-ttui 

(S9 0 0?' fYESj ) „ <X<W®mfflMX'l±. M/G 
KXl££*&tt&l (114 ) ^f77S54 0?!i r Y 

esj tw^s^-c. aswsrfc<XTr-»7 , s5 6o 

-S59 0<^g#*frb:fxl> . 



[0074] xy^yme^jtet^*^^^- 
tctt (S900?-rNOj ) . *WCW^ W 

yh?ix (S920) , ^y^ca^y^Jsg^n 
WT^frtffBta'ft* (S93 0) , zzx'tetijy 

?C = 3k%*)^ C£n?i,|,;iH (S930? 
r NOj ) , <JcfcllHKlBWE-KK:=E:-|«c*«R5eSii 

h ( s 9 5 o ) . z<nz\kiz£>o, <xmmmwx°i&. 

x yy'y misii&flui (05) fcttbvc. Xf7rs6 
10, S6 3 0, S6 9 0?'-£;h.-m TNOj fc!)3jsg;x 
*rt. M/G2 6fciD f X^-^3 6<?)Mt<0ii!)(:J: 
Oxyy'y 2 £3ESe£-£?, xyy*y 2<0H|!|g£gfi&£ 
•fri. (S710). 3rfc\ X?~f3 6$mWrtZ%r& 

i±. 'Jy^rk<o«i^t)^#jtL?. -a. My 

G2 6£f?±£-£?, *;J'-;?3 6<9fgi!i{;:J:»?xyy 
yisMSi&N E#_E#-5 T*^ , #J;Uf 1 0 0 r p mtc± 
^T*^. M/G2 6 3&IHW6J;3(CUTt)^. 

[0075] acfcxy^yiHHE^^^&^L ( s 7 
2 0). *fc*I3IELTV^{tiTif (S720? r N 
Oj ) , Z0>&Z-B*Xm**7-i-&. -Jj, xyy' 
y#0IS£fe«sh.fcr ( S 7 2 0?- r ye S j ) . xyy' 
yEMHSBfrfcflBr-*-* (S730) . Srfc. EbfcLTir* 
SrvvP. xyy'y 2^^B#ra^Mj§L?i> 

[00761 ^3 LTxyy'y 2 jfifllWEBIBmUi. & 
OftJWfflJBfcT, xy5/y|an6iHtt*>5AH0!R|jg (S5 

4 0) ?'{i rYESj,kfte^S. -?■ LtM/G 2 6 
CT)!li^l$iJffll5:^Tt? (S5 60) , M/G 2 6 OHi:*) 
KlVx>aaNEi-, 7M K^BSEMEBtNE i 
d 1 <Dl"<./K mm 6 0 0r P mi?»3ll:±#St 

[ o o 7 7 ] * l? . mz, M/Gtmmtiitmimtf 

m&ZtlX fri* v *fzT7 ^V^^fWM^&ih-im^ 

&mtrtpftfs£iih (S570) . ri^v^ywm 

ftWilWf ( S 5 7 0?' r YE S j ) % W,Z^ * 
fixyy'y [siteiSfNE^r^ b'/i-Bglll^NE i d l 
£gLTV^l\^a^J5£3ft£, (S58 0) . M/ 
G 2 6 oilte^?-^ o ? , *7t'xyy*y WfcW* E 

r-r K/wBainmaftN e i d 1 izmvx^wt ( s 

5 8 0?TYESj ) . Z<7>t£-Bifr!m£m7-f 

s. 

[0 078] ^•7 i -v7 , S5 6 0**«J®^rtt:, M/G 

2 6<7)aj^jCJ: Oxyy'y[HlK®:NE*iT>f K;l^B«HI 

^ISNE i d 1 fcjg-t&fc (S580? TNOj ) s X 

35yEC.U4 0*»4>xy*;yECU4 8K:»Lr«H 
^ttffikkcr>miti i %Ztl& (S5 90) . £<?3£i:fcJ: 
•?>»^«ftf#4 2*>4»<i«m*«ai*$<i, xyy*y2(i 
te«jL?a«^BStef s. 

[0079] SKxyyyisltK&NEfr'TM K/PSflKE) 
®NE i d 1 izm-f&mz, 7?-fe;W;Wi»a 
( S 5 7 0?' ""NOj ) , Wiiblz^ay 
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V E C U 4 0 frt>xy i^'y E C U 4 8fc*t LTiWROMt 
H»6<0*S*** j ar$<x4 ( S 5 9 0 ) . 
[0 0 80] &fcjifT«m/GW»8ra*07O7u- 
M=Sr$\ *3t&H{iHUieX7 i -yrS4 4 0150^ 

T'$>&. a-fn»LfcM/GSHB«3ia&»«Sl (H4) 

& ( S 1 0 1 0 ) . ttM&7ffiT*iUr (SlOlOf 
TNOj ) . IOi4-a*JMIS#7t4. 
[ 0 0 8 1 J M/G|HNfflB£ttlft*g3 ( 04 ) tzi ->X 

X>x*y20*«»*%7Lfc«^tCtt (SlOlOt 

r ye s j ) % w/Gwmmkmm (04) &f?jt 

•t* (SI 020) . . 

[ o o 8 2 1 * lt „ m&mm^- f c t-<d& 

lfcP3*>3pN£'$*l£ (SI 030) . i-FA*ftH 
Ji^E- h' BTWte*rC**l« ( S 1 0 3 Ot r N 
Oj ) . iKOX-r 77S10 50K»S^ t-HCf 
W&ijT'&tUi' ( S 1 030T r YE S j ) . X?-? 

3 6V>WMm&%#tl& ( S 1 0 4 0 ) . 
[0083] *LTXy$/yECU4 8£ttLTlitrf2X 

T77-S5 1 OtcT^jtL^xTny^-^S-rfar-t^ 
^£fifd (SI 0 50) . ZcoZblzX i)xyy>EC 
U4 8TI1 xrav^-f ■yf-*^VT*$>^Ufxrr7> 

m^y-ru y-vffy- v i 6 ^Hfetcatt-r-g. i d kaj 

[oo84] &icmmmmuw&&frtfWfeztii> 
< s i o 6 o > . zzx-mmmm^ut. wutjgfm 

LTfflJrfS. Lfc#->T*PWeW«aft (74 N'^X 

4 »/1-*y) X'fotllX (S1060T TYESj ) . « 

5 1 0 a#:*y£$;ftXte*yfrlBM£;fc. ( S 
10 7 0) , M/G26(i^m ; t-HtlS^§<X ( S 1 
080) , -fi#«yi£iirrt4. CtfO^ttCtO, il 

m^nmza^xit. M/G2 6t±, «iti9^7f 
y 3 o , 3 4 t mz. &mw%jm<7>m.jj 

[0085] wiffimxh h t mfeztitzm-stzte 

(S1060T*rNOj). ffimM/GfflWm&m 
ffZtlZ> ( S 1 0 9 0 ) . £«}jBWM/GIM««l« 
fct M/G2 6£EI£ J E-Kfc:UT, 4W»B£l$<?>*Ktt 

* -y hmzxmm<07£ft^*ti'^-£n$zx.*ji'*'-t 

LX\B\Wth9mX'b&. 

i o o 8 6 ] ±m Ltz^mn<mm nzx h$m<?)—m 

- h'Kte*- H AifflMZHX , M/G 2 6j&*jBIk LT 
x^2W5y?»2a jESk^iS] fc EWE L te#> 
6. L#U BBBEflfcfftLTHIS^i^fctfT'S-rfc 



xyy>nnBiffihi-4 (^3fflt 1 ) . 
10 0 8 7]* LTM/G 2 60jQER»^&&|M«ia 
Taf£<DI$2iJt 2T\ xy^yEKtiffjttTV^i:^] 
5£$*n:*:-KB#|&5£$iti>. *-FBT*«. ^itB# 

j&flWPtiMI («**Jt 3 ) 4T\ M/G2 6 lei 9? 
5y^*2a&aM6«fcllMgS*4. »:tM/G2 6(; 
J:0^7^#2a€rjEKtT. ^^TbficomiE 

2 6^i^»2(Hll0^5y^tt2 aC0i£K (B#5lJt4~ 
t 5) tllE <B» 5~t6) fc£HSU 
Tba^EHE^flSI-i mmt6) . I^txy-; 
y2<?D^9y^W2a^|sH£#±LTV^2.^tc:{±, X 
fc3E@<5D^5>'^tt2ac7)3!fe (B#^iJt6~t7) i: 
iHS (B^Jt7~t8) tZmfiL. mm®fffiTb&cr> 

\simz¥m-t& (^*jt8> . 3®s<mmtiEm;t£ 
x?-?36*mmt&. wsnrnx-iix?-? 
x-^httmmz-th tzMz . x y j/>Ewefc**±a»4 

^T" (#>Ji.J2*l 00 r pmt^SJf) M/G26^ 

-sf?jtt- hmm mmt s-t 9) l 

[ 0 0 8 8 ] ±3$ Lfc«6cojg« 1 vMmzuwx s M 
/G2 636«EME[B*#eK, X^-^ 3 6j&«»2<?DEBE 
aj^^Stc. Xf77S610~S640 fr'IEKKiBiJl^ 
St LT^aiC. Xf»/7S6 50, S6 60, S6 
80, S690. S810, S820, S840 — S8 
60. S890, S900, S 9 4 0 #3a0SBi&#&i: 
LT^Jaa^, ^f77S870, S880a>TS]E$GlfE 
tt^ttTcOitDatC, Xf77S7 10, S830, 
S920, S930, S9 5O**0te{iJ7lW&*StU 

[0089] ja±«wufc3*^oi[<^Bi tctixHr. m 

{C. M/G2 6(0|g«j(3j:'?^7>-^W2aSriKffl{c 

tittfX'Ztitf. ®m.fflfflzm&izmf8.zti$, . 

Z cOIEKlil'Vco 7 v y 9 W 2 a cOjHie^jt L?t%^fc 

^«2aSra(6«t:igKS-e-*. zvmmzx*). m 

ismmiz fx h y y y ^S: b y y y^mi*3T*»^ 
±A^-til» i t j6*T* JOT, 'ff jh^tJt^-CEBKfTe 

±5&aiewr t =S: o st *e w oe* Sr «t $ •£ s i #x- 
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[0090] bZ\*>X\ Wm<7)iEmi,ZX?y>'7m2a. 
-10* 2 0" tztf&th. Ltiifi-> 

x\ ®%,#j)*ffl#-f&mri$.x'com 

[oo9i] mz.im^#<r,m#3"( s wif- 120 
• Ttoik-t&t* -120° <om.m&x'mKLx i><& 
%#uffi#L%^. ttzL. M/G 2 6 iz j: &m&mm 
w±&<wm.-ftX'<r>7yy?%2 acomm^mtx. 
^mmcomm 1 -c<±m/g 2 6 <D&tKfE»£ «t s 0^ 
g.mzso° k&&Lx\.->*. z\<7)Zkiz£o. mmiz 

l^7y;i2aiii8M^B#?-f 5 (- 1 20 
[00 92] i<«8M6ft«(B (80* ) # 

* < ra#-TI»l:HSiT'^7>'^tt2 a£i£«K$-£|>£ fcjj* 
-*im.ktth» f=5r^>*>. fb*;l8l?5>'?«2a£aME , C 

[00 93] Uc* 5 ot, &£M/G2 6<9IB£»5iMc 
<t^7^#2a S-jEtefflCSIlUS? -tbt^fc . is 

ahiMvs^. zcoztizjio. ®mff±Lx^&x> 

UTxyi;y2^$6IStt$rl6]±-C , l=-S>„ 
[00 94] (a) . Srfc. S8GEIE$-&fc»fc:fc , x 

XtfWaBfia t t x y i? y 0 (£gg«rt- * ^ o 
T't, TOfiSfciERfcfc* 9 x>i; 

[00 9 5] (;n) . 3*tKfcHiE«5fc* s n0, CIClTtf 

3 nwtf s*ifcat*j>^T i> . ^y^ymwm^ l% 

&&RimjE&£m *)&Lxh^>isy2 mhie t 
^'o^tti^Tt), wmzx. yi;yi* mmte 

[0096] (x) . ±»L£xy</>0ig|S#r*!Ui 
(05, 6) (i, xyyy2«oi«i*S»B*fcStt$:h. 



[0097] (*) . ^7>-^*A2ac7)i£teffl^co0SS 
li, M/G2 6coBK)tcJ: Ofif^Tv%|,. iOidtiiS 
®«K:«aWt:M/G- 2 6 OBMMjfcJBi** £ k fc«k 

mT2 Z-£hZk ffX'^ h „ Z\(D£ 3l~M/G2 6 

t.x h>u v^Sr f .x h y d y7mftX'i&m< l z&z±tf 

ZbtfX'Zh. 

[ o o 9 8 ] sec *#mt?yjm i ort < mum^n 

®ffitjffllZ£~yX? J y?M2 a.l,Z(i5m%:ft&.m (80 
[009 9] [*©ffi<9^<0JB*] 

• mi$m<7>&m 1 fcfcwcj^ hct«m/g 2 

6fcX?-?3 6fc^W#£i^$-£TV^fr\ X*- 
? 3 6 co^.cO|El!)-C t ft V \. 

[0100] • mKMm<mm 1 (cjsvyc.12. h b 

lz&Vhmifcb?iiE&b<7M'omUZ. ^yVy2tf® 
WffthL%:^tgr&lzii3®ft£>iztzi)K 1 0*>S V4i2 

[0101] • l?ie^Jg^.«l CfeV^ii, M/G 2 

0Ki!c-b >^co^iUffl3&^ 8 0 * mm Lfci fc Srfim 
fc fc: i »J«R LX i>&\,K 

[0102] ■ mummnmmi K*>wcy:, 9*7y7 

tt2aWjtfe(±M/G2 6cO|gSlltCj;0fif^^\ ^ix 
WC. M/G 2 6 tiff it LX, WMlZftbtlX^ZlE 

mz£ v&Ltzmm.wz&hmm}fa<r)Y}i>7*mm 
Lxm?&hfm<ntosmimft-$-hwm3.x-mfrz-£ 

T*>ftV\ 

[0103] • m&kfcvy&m 1 icfcwai. m/g 2 
6 my *jy 2 fr^M^nmmMttmtuz&mzti 

tzh^Xh-otztK Zti£Mlz^yi?y2frt>imi^cD 

2S-0te^*&-f4m^T'*oT^ft<, friente^s 
1 co^yjymmmithmm (05, 6) taffl-^-iifc 
-5. 

[Hi ] mmnmmi t Lxnmmmftmfflm.vzn 
momma isxy-^ffitim. 

[02] HM^ffiliOxa^yECUj&^Uff-t^eiS 

# i BJlilS07O-f-A'-h t . 

[03] mm<^mmi (o^ziyyEcmm^'t^^m 

[04] 1 (0X3 7 y E C U ^'Sfffl, M/ 

GlBK|yitet!)Saa^7 n-^-v - h . 
[05] HSfec^ffilcOxn^VECU^H^f 
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me] mmcoBB 1 <ox a y y e c u *<nfir"f & &k 

• !ER^<97U~?-*--K 

[07] mm^mm 1 <?)x ^ ? >- e c u #ntT*r s ^ 
[sis] mmcmmiiz±hm&<n-m*7j<t?'4 ^> 



*\ 6-A/T. 6a-ffi*#. 10a 
■••€E?9*y^K 14— 16, 18—7"— »J; 
2 2 6-M/G, 2 30 

■••«iK*jE#V7\ 4 0-X35VECU. 4 2-« 
4 8-X>y>ECU % 50-VSC-ECU o 
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[02] 



34 



30 

A. 



3C/DC 



32 



28 



HE 



40 
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MAI 
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\tt tACCP 



26^ 



44- 



-JLL 



a? 



FJSttECU 



-1 vsc- 

ECU 

J — S" 



50 




10. 16. 18- • '7- 
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M/G fit 



ON 

off! 



•t-FB- 



c __Ta_ 



•t-KC- 




tO tl t2t3 t4t5 t6t7 t8 t9 



«L2>. )02-147319 (P2002-1 4U58 



[04] 



[05] 



S590 



1 ^S52Q 




S550 

r 



YES 



[07] 




-sioio 




YESJ ^510 40 



. ^SlOp O 
] I7:D>DBlIg* | 



^S1060 
NO 



YES't ^siQ7 0 



,~S10 90 



1 ^sTq bo 
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[06] 



-S610 




L f ^S950 JYES ^-5940 



<D 
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